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CHAPTER 1 
OPERATION 


1-1. OPERATION 


TABLE OF CONTENTS 



vith peripherals and software having the 


WARNING 


To avoid electrical shook, do not open the cabinet. Refer servicing to 


WARNING FOR THE CUSTOMERS IN THE UNITED KINGDOM 
THIS APPARATUS MUST BE EARTHED 

IMPORTANT 



Green-and-yellow: Earth 
Brown ; Live 

As the colours ol the wires in the mains lead ot this apparatus may not 
correspond with the coloured markings identifying the terminals in 

The wire which is coloured green-and-yellow must be connected to the 

earth symbol +■ or coloured green or green-and-yellow. The wire 
which is coloured blue must be connected to the terminal which is 
marked with the letter N or coloured black. The wire which is coloured 
brown must be connected to the terminal which is marked with the 
letter L or coloured red. 
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KEYBOARD 

CHARACTER INPUT 





Key(») to press 

m+ Alphabet key 
Alphabet key 
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Key 
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HOW TO SET THE CALENDAR-CLOCK 
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HOW TO SET THE CALENDAR-CLOCK 
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area) can be checked by the FRE function. 

1) SSR: Slot Select Register 
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SONY 


ES32 



MSX-BASIC 
Version 2.0 

REFERENCE CHART 


HIT3IT 
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COMMANDS AND STATEMENTS 
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CONSTANTS AND VARIABLES 
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CHAPTER 2 

SERVICE INFORMATION 


2-1. DISASSEMBLY 

2-1-1. Removal of Cabinet and Bottom Cover 

$ Remove the four screws. 

@ Lift up the backward of the cabinet as direction Arrow 

®. 

® LOOSEN the nine screws of the bottom cover. 

@ Remove the cabinet in the direction indicated by the 
Arrow ®. 
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2-1-4. Removal SG-106 Board and DSP-8 Board 

















Circuit Description 


The circuit is described here based on the schematic 
diagram. 

PU-39 (1) (CPU, memory block) 

(1) CPU (IC127) 

The CPU uses a Z80A or equivalent. One WAIT 
status is established during Ml cycle and VDP 
access, with a clock frequency of 3.579545 MHz. 

(2) RAM (IC121, IC115) 

The RAM consists of two 64 k x 4 bit DRAMs and 
is located in basic slot 3. 

(3) MSX2 BASIC ROM (IC120) 

The 32 k byte MSX2 BASIC ROM is located in page 
0, 1 of extended slot 00. 

(4) MSX2 BASIC EX + DISK BASIC (IC114) 

The MSX2 BASIC EX and DISK BASIC are mounted 
on a 32 k byte ROM and located in page 0, 1 of 
extended slot 01. 

(5) RS-232C ROM + utility ROM (IC109) 

The RS-232C ROM and utility ROM are mounted on 
a 32 k byte ROM. The RS-232C ROM is located irji'. 
page 1 of extended slot 02, and the utility ROM irt> 
page 1 of extended slot 03. 

(6) RS-232C ROM (IC126) 

The RS-232C ROM is used to support a multichannel 
RS-232C interface and enlarge the receive buffer 
capacity. The RAM can be accessed at either 
addresses 6000 H-67 FFH or A000-A7 FFH of 
extended slot 02 to improve the execution speed. 
PU-36 (2) (Bus buffler block) 

This block consists of address, data, and controol bus 

PU-39 (3) (Slot block) 

Slot pin assignment is shown below. 


Cartridge Bus 
O LIST OF SIGNAL PINS 



% OPEN COLLECTOR output 
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LIST OF SIGNAL PINS 



Thus they cannot be used as chip select for writable 
devices such as RAMs. 


PU-39 (4) (Memory map decoder) 

(1) Extended slot register 

The upper block diagram in the schematic diagram 



The extended slot register is used to latch each page 
slot number of the exteded slots. Each page is 
determined using A14 and A15, and the slot number 
corresponding to the page is output to IC176. The 
extended slot enable signal is qenerated by decoding 
the slot number. 

Inverter IC168 is used to indicate existended 
slotregister IC175 to the CPU. 


(2) Basic slot selector 

The lower block diagram of the schematic diagram 



Using 1017, the page slot number corresponding to 
A14 and A15 is selected from each page slot 
number latched into 8255 port A. The basic slot 
enable signal is generated by decoding the slot 
number. 
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8255 (PPI) Bit Assignments 


PU-39 (5) (I/O decoder) 

The I/O decoder produces various I/O device chip select 
signals and read/write signals from the address signal. 
I/O mapping is shown on the next page 


PSG Bit Assignments 



by JOYSTICK2 

#3 Set these pins to “H” when using them as an input 

Connect an open collector buffer to the output. 

#4 JIS layout - "H", syllable layout • “L” 

<Remark> PIN 5: +5V 

PIN 9: GND 

o On the minimum MSX system, there is no J4 
connector. 
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PU-39 (6) (PSG, PPI) 

(1) PSG (IC110) 

The PSG generator is used to generate an eight- 
octave, treble-chord pure tone. It also inputs a 
cassette playback signal by controlling the joystick 
port. Bit assignment of the joystick port is shown 
on the next page 

(2) PPI (IC111) 

The PPI has three input/output ports. A slot select 
signal is output at port A every page. A keyboard 
return signal is output at port B. Keyboard scan, 
cassette control, and recordng signals are output at 
port C. Bit assignment is shown on the next page. 

(3) Joystick port (MSX compatible) 

Two ports are provided for the joystick port. A scan 
signal is output from PSG generators I0B4 and 
IOB5, then input througt a joystick switching circuit 
to PSG generators I0A0 and IOA5. 

Pin assignment of a 9-pin D-SUB connector and the 
joystick switching circit block diagram shown below. 



(4) Cassette interface (MSX compatible) 

During data loading, data is input from CN107 
CMTIN and input through comparator IC134 to PSG 
IOA7. 

During data saving, data is output from PPI PC5 
and saved from CN107 CMTOUT to the data 
recorder through a filter. The remote terminal of the 
data recorder is controlled using PPI PC4. 

Pin assignment of an 8-pin DIN connector is shown 


TABLE OF SIGNAL PINS 



(5) Keyboard (MSX compatible)+numeric keypad 

A keyboard scan signal is output from PPIs (IC111) 
PCO through PC3 at port C. The signal correspond¬ 
ing to the key is input through a Keyboard matrix 
cimcuit to PBO through PB7. 

The CAP LOCK LED signal is output from PPI PC6. 
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(4) RS-232C 

The HB-G900 has an internal RS-232C interface. 
Therefore, the unit can be connected to an LDP, 
printer, character display, or MODEM which has an 
RS-232C interface. 

However, the signal direction at the 25-pin D-SUB 
connector pin is reversed depending on whether the 
destination to be connected is a terminal or MODEM. 
To select the signal direction, turn the relay on the 
connector board (CN-104 board) on or off using the 
HB-G900 rear switch. 


(2) Timer (IC108) 

For accessing from the CPU to a timer, the registr 
number in the timer is written and lathed into IC112 
to read and write the register in the timer. The 
circuit attached to Vcc of IC108 (RP5C01) is used 
to back up the battery. 

PU-39 (10) (FDC) 

Memory Map Det 
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(4) RS-232C 

The HB-G900 has an internal RS-232C interface. 
Therefore, the unit can be connected to an LDP, 
printer, character display, or MODEM which has an 
RS-232C interface. 

However, the signal direction at the 25-pin D-SUB 
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Memory Map Det 
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DSP-8 board 

(1) VDP, VRAM (IC313, IC309, IC310, IC311, IC312) 
The VDP uses V9938 and has a screen display 
function. 

The VRAM has a capacity of 128 k bytes. 

(2) F7 port latch (IC307) 


b7 b6 bS b4 b3 b2 bl bO 


~TZ 


(1) External audio mixing (R) (output) 

(2) External audio mixing (L) (output) 

(3) Video input slection (output) 

(4) Sync mode selection (output) 

(5) External video detection (input) 

(6) AV control (output) 

(7) Ym control (output) 

(8) HB-G900 is not supported 

(9) SI. (output) 

(10) S0 (output) 

(11) Existence of port F7 (input) 


L-mixing 


L-internal sync 

L-non-input 

LTV 


L-existence 


Bit contents 

Inverted negative logics CO and Cl in bits 4 and 5 of 
VDP register 9 are output to bits 7 and 6. The 
relationship between bits 6 and 7 and the display mode 
is shown in the table below. Bit 7 indicates existence 
of port F7 during signal input. When bit 7 is set to 
low (0), the F7 port is present. 


b7 

b6 

Display mode 

0 

0 

Not defined 

0 

1 

Television screen 

1 

0 

Computer display/Superimpose 

LjJ 

1 

Computer display 


The Ym of bit 5 is not supported because it does not 
conform to the CENELEC specifications. For the AV 
control of bit 4, when the output is high or the RGB 
multiconnector video input is low, a broadcast wave 
video signal is selected. Bit 3 detects the video input 
during signal input and indicates existence of an input 
signal from the input terminal selected using bit 2. When 

signal input is detected, output is 1 (high). Bit 3 is 

not influenced by the mode set using bits 6 and 7. The 
sync mode is selected during signal output. 

Bit 2 is used to select video and audio input terminals. 
An RGB multiconnector is selected when the input is 0, 
and a BNC connector is selected when it is 1. 

Bit 1 indicates external audio input mixing the left 

channel. Bit 0 indicates external audio dnput mixing in 
the right channel. For 0, the computer sound is mixed 
with an external input sound since mixing is on. For 
1, only the computer sound is output since mixing is off. 


Initialized value 

Initializing is performed using a system program. 
Initalizing 

Initializing is performed using an MSX-BASIC version 2 
set video command. 

(3) Audio mixer 

The computer sound and external input sound mixed 
using the audio mixer. 

Use bit 2 at port F7 to input the external sound 
from either an RGB multiconnectror a pin jack. The 
mixing mode can be selected using bits 1 and 0 at 
port F7. The above selection can be set using a 
set video command. 

The volume control on the front panel is used to 
adjust the computer volume. The external sound 
cannot be controlled using the volume control. 

The pin jack block is through-output using relays 
RY301 and RY302 when the power is turned off. 
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Switching Specifications 


SG-106 Board 


1. INTERLACE/NONINTERLACE 

Output of an RGB multiconnector composite sync signal 
from CX-773B (INTERLACE only) or VDP-9938 (INTER¬ 
LACE and NONINTERLACE selected using software) is 
selected. When the switch is set to INTERLACE, a 
correct PAL signal is output 

When the switch is eet to NONITERLACAE, an NTSC 
signal is output instead of the PAL signal. 

The switch is set to INTERLACE at the factory. 

2. PERI TV/PVM 

The output signal from a 21-pin RGB connector into the 
CENELEC or PVM specifications is selected. The selected 

The switch is set to PERI TV as the factory. 

PERI TV 

AVC 0~ + 12V 

YS 0.7 Vp_ P 

C.SYNC 0.3 V P _p or video signal 

3. TO MODEM/TO TERMINAL 

The signal lina is selected depending on whether the 
destination device connected to the RS-232C connector 
is a terminal or a MODEM. The selected signal is shown 
below. 

Transmitted data Received data 

CTS <-> RTS 

DTR --> DSR 

The signal line is set to MODEM at the factory. 

(4) Color bus, DLCLK 

When the HBI-900G is connected for digitization, the A/ 
D-converted data is loaded into VDP through the color 



(1) PLL circuit (TC5081, 74LS628) 

The block diagram is shown below. 



In the internal sync mode, the PLL circuit is 
constituted using the composite sync signal output 
from CX-773B as the reference signal. The phase 
detector is used to compare the edges of the 
composite sync signals isput to terminals R and S 
and to output the resultant error signals to the PD 
OUT terminal. The error signals are then input to 
the AIN termdnal and fed through a low-pass filter 
to VCO IC501 . The Y output from the VCO is 
input to the VDP clock terminal. The clock is varied 
from 20.26 MHz (min.) to 22.55 MHz (max.). In the 
external sync mode, the PLL circuit is constituted 
using the AFC (IC520) H OUT signal as the 
reference signal. 


The timing signal for loading is a DLCLK. 

(5) YS 

This is switching signal used to superimpose the 
computer graphics and video signal. 
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(2) Video signal generator (CX-773B) 



The video signal generator configuration is shown (4) First field detetector 

above. The block diagram is shown below. 


In the internal sync mode, the generator functions 
primarily as follows: 

• Outputs the composite sync signal as a PLL 
reference signal. 

• Outputs various signals (subcarrier, alternating- 
current pulse, etc.) to the 36-pin Amphenol 
connector to generate an encoded video signal 
when the HBI-G900 is connected. 

(3) Sync separator (//PC1377C) IC520 
The block diagram is shown below. 



The selected video signal is amplified by 6dB using 
a set video command and fed to the sync separator 
0< PC1377C). 

The sync-separated composite sync signal is used in 
a first field detector. In the external sync mode, the 
composite sync signal is also used as a PVM 
monitor composite sync signal. The sync separator 
has an internal AFC circuit. The H signal output 
through the AFC circuit is used as a PLL reference 
signal in the external sync mode. Use of the AFC 
circuit can suppress computer graphics distortion 
caused by the VTR faulty playback. 



The timing chart is shown on the next page. 

The first field detector operation is described here. 
A V sync signal is detectd from the sync-separated 
composite sync signal. V reset pulse C is generated 
after 20 jusec from the trailing edge of the V sync 
signal (the trailing edge is adjusted using RV). 
However, in this case, V reset operations cannot be 
performed in the first field. Threfore, masking is 
required so that the V reset pulse is not generated 
in the second field. Frame signal G is obtained by 
inserting a V sync signal into the flip-flop and 
frequency-dividing the signal by two. 

The frame signal is reset every first field. First field 
signal F is obtained by ANDing a 3/4 H one-shot 
pulse and a 20/rsec pulse. (The fimst field signal 
can be distinguished from the second field signal by 
applying the 3/4 one-shot pulse.) A 12 msec one-shot 
multivibrator .1® used to prevent the computer 
graphics from being vertically distorted by using the 
false V sync signal and V sync signal from the VTR. 
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Ym Control 
AV Control 
Sync Mode 
Video Input 
Select 


Internal 


Read 

F7 port ID L: ACTIVE 


System Control F5H Port 


Floppy Disk Controller 


B4H, B5H Port 


PPI (8255) A8~ABH 


ABH COMMAND REGISTER 


PBO-7 

PCO-3 


model j j modell j’ 

Output 

Output 

modelO 1 : modell 

Output 

Output 


PSG (AY-3-8910) A0-A2H 
AOH ADDRESS LATCH 
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A1H 


DATA WRITE A2H DTAT READ 
WRITE (A1H only) READ (A2H only) 
D7 D7 

D6 D6 

D5 D5 

D4 D4 

D3 D3 

D2 D2 

D1 D1 

DO DO 


VDP (9938) 98-9BH 

98H Video RAM data R/W 

99H Command & Status Register R/W 

9AH Color palette Register data W 

9BH Indirect assignment data W 

For bit assignment, refer to the VPP technical data book. 

because of its many registers. 


PRINTER 90H-91H 


90H Write 

fi 


b2 

bl 

~b0~ 


Strobe output 






Read 




91H 



Write 


D7-D0 


HB-G900P/F 


2-23 



PS-232C 80-87H port 
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